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SEALED CONTACT DEVICE AND 
OPERATING MECHANISM 

BACKGROUND OF THE INVENTION 

This invention relates to a sealed contact device opti 
mumly utilizable in relays for use with a power load. 
electromagnetic switches and so on. 

DESCRIPTION OF RELATED ARI‘ 

As a conventional sealed contact device. there has been 
one of such costruction as disclosed in. for example, Japa 
nese Patent Laid-Open Publication No. 6231648. in which 
the sealed contact device comprises a sealed contact section 
including a sealed container de?ning therein a gas-tight 
space together with a bellows for housing therein contacts 
and hydrogen or a gas consisting mainly of hydrogen. A 
?xed electrode is provided with a ?xed contact. a movable 
contactor is provided with a movable contact for engaging 
with and separating from the fixed contact. a contact pres 
sure spring is provided for urging the movable contactor in 
a direction of engaging the movable contact with the ?xed 
contact, a return spring is provided for urging the movable 
contactor in a direction of separating the movable contact 
from the ?xed contact. and a movable shaft is projected at 
one end part out of the sealed container and coupled at the 
other end part to the movable contactor. A drive member 
provides a driving force for driving the movable shaft with 
a movable iron core (movable part) in the direction of 
engaging the movable contact with the ?xed contact; and a 
relay member including means interposed between the mov 
able shaft and the movable part to relay the driving force of 
the drive member to the movable shaft for regulating the 
drive position of the movable shaft. 

In the foregoing construction. the drive member is an 
electromagnetic device which comprises coils wound on a 
coil bobbin, a movable core made in a columnar shape and 
securing on one end side a movable shaft, the movable core 
being movable in the axial direction within an inserting hole 
of the coil bobbin upon excitation of the coils. a yoke formed 
to externally enclose the coil bobbin, a yoke plate secured to 
the yoke. and a ?xed core fixed at an end to the center of the 
yoke plate and provided with an inserting hole for the 
movable shaft. The electromagnetic device is housed in a 
housing together with two of the sealed contact sections 
disposed concurrently. 
The foregoing relay member is formed in a planar shape 

and is pivotably supported by a bar-shaped rotary shaft 
passed through a shaft hole in one side part. adjacent to the 
other side part and at two portion on both sides of which 
there are provided penetrating holes, and regulating pins and 
regulating nuts constituting the regulating means are 
mounted through these penetrating holes. These regulating 
pins and nuts are provided with screw threads to be screwed 
to one another. and are in positional relationship for engag 
ing at the regulating pins with an end of the movable shafts 
of the sealed contact section. 

Next. the sequence of regulation of the drive position of 
the movable shaft by the regulating means shall be referred 
to. First. the movable shaft is rotated up to a prescribed 
position by means of a jig imitating the driving state of the 
electromagnetic device, with the relay member made as a 
rotary fulcrum Then, the regulating pin is rotated with such 
tool as a screw driver or the like. so as to be rotated along 
the screw threads of the regulating nut up to a position where 
the contacts engage with each other. whereby the movable 
shaft is pushed to have its drive position regulated. 
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2 
In the sealed contact device of the foregoing structure, the 

movable shaft of the electromagnetic device is caused to 
move in the axial direction of the coil bobbin while being 
guided along the inserting hole provided in the ?xed core. by 
the drive force produced when the movable core is attracted 
to the ?xed core by the excitation of the coils. so as to push 
the relay member. At this time. the relay member is rotated 
about the rotary shaft as the rotary fulcrum. the respective 
movable shafts of the two sealed contact sections are pushed 
at their one end by tip ends of the regulating members. and 
the contacts in the sealed containers are engaged with one 
another. Further. as the excitation of the coils wanes. the 
contacts are separated as caused to reset mainly by resetting 
springs included in the sealed contact sections. and the 
original state is restored. 

In the forgoing conventional sealed contact device, 
however. it is possible to regulate the drive position of the 
movable shafts by the regulating means. but the movable 
shafts are made movable in the contact engaging direction 
due to the pushing of the relay member and in the contact 
separating direction mainly due to the resetting force of the 
resetting spring. Upon occurrence of slight contact welding 
stronger than the resetting force. and even when the relay 
member is caused to displace in the contact separating 
direction to be reset to the original state. the movable shafts 
coupled to the movable contactors kept secured to the ?xed 
electrode do not displace in the same direction. whereby the 
contacts slightly welded cannot be separated. and there 
remains a tendency that the contact opening characteristic is 
deteriorated. 

SUMMARY OF THE INVENTION 

A primary object of the present invention is. therefore. to 
provide a sealed contact device which can eliminate the 
foregoing problems and improve the contact closing and 
opening characteristics. 

According to the present invention. the above object can 
be achieved by a sealed contact device which comprises a 
sealed contact section including a sealed container de?ning 
therein a gas-tight space together with a bellows for housing 
therein electrodes and sealing therein preferably a gas con 
sisting mainly of hydrogen. a ?xed electrode, a movable 
electrode provided for engaging with and separating from 
the ?xed electrode. a contact pressure spring for urging the 
movable electrode in a direction of engaging the movable 
electrode with the ?xed electrode, a resetting spring for 
urging the movable electrode in a direction of separating the 
movable electrode from the ?xed electrode. and a movable 
shaft projected at one end out of the sealed container and 
coupled at the other end to the movable electrode; a driving 
member including a movable part for providing a drive force 
to the movable shaft of the sealed contact section; and a 
relaying member interposed between the movable shaft of 
the sealed contact section and the movable part of the 
driving member to relay the drive force of the driving 
member to the movable shaft. the relaying member having 
means coupled to the movable shaft of the sealed contact 
section for regulating the driving position with respect to the 
movable shaft The above arrangement is characterized in 
that the relaying member is provided with a coupling 
element coupled at one portion to the movable part of the 
driving member and having at another portion the regulating 
means which is coupled to the movable shaft of the sealed 
contact section. 

According to the above arrangement of the present 
invention. it is made possible to regulate the drive position 
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of the movable shaft through the regulating means of the 
coupling element. and to enlarge the ln'netic energy con 
verted from energies of the contact pressure and resetting 
springs since the coupling of the relaying member at the 
coupling element to the movable part of the driving member 
render the mass to be increased. and consequently to have 
the slightly welded contacts separated 

Other objects and advantages of the present invention 
shall become clear as the description of the invention 
advances with reference to preferred embodiments shown in 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a disassembled perspective view of the 
sealed contact device in an embodiment according the 
present invention; 

FIG. 2 is a fragmentary sectioned view showing a state in 
which the movable shafts of the sealed contact section and 
a drive shaft of the movable part in the driving member are 
coupled to the relaying member in the device of FIG. 1; 

FIG. 3 is a fragmentary perspective view showing the 
movable shaft and the coupling element in the device of 
FIG. 1; 

FIG. 4 is a fragmentary sectioned view showing the 
movable shaft of the sealed contact section and relaying 
member in the device of FIG. 1 in a coupled state; 

FIG. 5 is a sectioned view of the device shown in FIG. 1; 
FIG. 6 is a fragmentary sectioned view showing a cou 

pling state of both of the movable shaft of the sealed contact 
section and the drive shaft of the driving member to the 
relaying member in another embodiment of the present 
invention; 

FIG. 7 is a sectioned view of the sealed contact section in 
another embodiment of the device according to the present 
invention; 

FIG. 8 is a top plan view with part omitted of the sealed 
contact section of FIG. 7; 

FIG. 9 is a sectioned view of the sealed contact section of 
FIG. 7; 

FIG. 10 shows in a perspective view as disassembled a 
state in which a movable contactor holder is mounted to the 
movable shaft in the sealed contact section of FIG. 7; 
FIGURE 11 is a perspective view of the movable con 

tactor holder mounted to the movable shaft in the sealed 
contact section of FIG. 7; 

FIG. 12 is a top plan view of the sealed container in the 
sealed contact section of FIG. 7; 

FIG. 13 is a sectioned view of the container of FIG. 12 
taken along the. line X[lI-—XllI; 

FIGS. 14A to 14D are fragmentary sectioned views for 
explaining states in which spark arc develops in the sealed 
contact section of FIG. 7; 

FIG. 15 shows in a schematic sectioned view the device 
in another embodiment according to the present invention; 

FIGS. 16(a) and 16(b) are schematic explanatory views 
for the operation of the device in FIG. 15; 

FIG. 17 shows in a perspective view an operating knob in 
the device shown in FIG. 15; 

FIG. 18 is a side elevation of the operating knob 
employed in the device of FIG. 15; 

FIG. 19(a) and 19(b) are explanatory views for the 
operation of the device shown in FIG. 15; 

FIG. 20 is a fragmentary perspective view of the operating 
knob in another embodiment according to the present inven 
tion; 
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4 
FIGS. 21A and 21B are explanatory views for the opera 

tion of the operating knob of FIG. 20; 
FIG. 22 is a fragmentary perspective view of the container 

employed in the device of another embodiment according to 
the present invention; 

FIGS. 23A and 23B are fragmentary sectioned views 
taken at different angle positions of the device in FIG. 22; 

FIG. 2A is a schematic explanatory view for another 
embodiment according to the present invention; 

FIG. 25 is a schematic explanatory view for the operation 
of the device shown in FIG. M; 

FIG. 26 is a schematic explanatory view for another 
embodiment of the device of FIG. 24; 

FIGS. 27A-27D is a schematic explanatory view for the 
operation of another embodiment of the device of FIG. 24; 

FIG. 28 shows in a perspective view as disassembled a 
practical arrangement embodying the embodiment of FIG. 
15 and so on; 

FIG. 29 is a fragmentary sectioned view at the sealed 
contact section and its adjacent part thereto in another 
embodiment according to the present invention; 

FIG. 30 is a perspective view as disassembled of the 
device in FIG. 29; 

FIG. 31 is a top plan view of a housing case in the device 
shown in FIG. 29; and 

FIG. 32 is a fragmentary sectioned view of the housing 
cage in the device shown in FIG. 29. 

While the present invention shall now be described with 
reference to the respective embodiments shown in the 
accompanying drawings. it should be appreciated that the 
intention is not to limit the invention only to these embodi 
ments but rather to include all alterations. modi?cations and 
equivalent arrangements possible within the scope of 
appended claims. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In FIGS. 1 to 5, there is shown the sealed contact device 
in an embodiment according to the present invention. In this 
case. the sealed contact device comprises a sealed contact 
section AA, a driving member BB. a relaying member CC 
and housing DD. 

In the illustrated case. the device employs two of the 
sealed contact section AA. each of which sections includes 
a sealed container 1. The sealed container 1 de?nes a 
gas-tight space by means of a container body 2 formed with 
such heat-resisting matm'ial as a ceramic material. The 
container 1 has a box shape and includes an open end. The 
container 1 includles a bellows 3 formed with a corrugated 
thin metal tube, a lid 4 formed by a 42 alloy or a similar 
material such as that disclosed in US. Pat. No. 4.866.227. 
The lid 4 includes a central through hole 4a and a ventilating 
hole (not shown). Abellows support (not shown) is provided 
and includes a gas-tight bearing. A gas consisting mainly of 
hydrogen is charged in the interior space of the container 1. 
for example. through the ventilating hole to be under a 
pressure of about 2 atrn. Thereafter. the ventilating hole is 
sealed. To the inner side of the lid 4. further. a planar 
insulating plate 4b made of such heat-resisting member as a 
ceramic material is ?tted. so as to prevent the lid 4 from 
experiencing any discharge are. 
The sealed contact section AA fln'ther generally includes 

a pair of ?xed electrodes 5. a common movable contactor 6 
and a movable shaft 7 coupled to the movable contactor 6. 
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More speci?cally. each of the ?xed electrodes 5 is formed 
preferably by a copper or copper alloy plate material in an 
L-shape. a shorter leg side end of which carries a ?xed 
contact 5a. while this ?xed contact 5a may be formed by the 
same material as the ?xed electrode 5 to be integral there 
with. The movable contactor 6 is formed preferably by 
copper or a copper alloy material to have a pair of movable 
contacts 6a secured to both longitudinal ends with mutual 
space adapted for engagement with and separation form the 
?xed contacts 5a. These movable contacts 60 may be 
provided integral with the movable contactors 6 with the 
same material. 

The movable shaft 7 is formed in a round rod shape and 
projected at one end 7a out of the sealed container 1 through 
the bellows 3 and lid 4. and screw threads 7b are provided 
to the peripheral surface adjacent to tip end of the projected 
end 70. A contact pressure spring 8 in a coil shape is 
disposed for resiliently urging the movable contactor and 
shaft 6 and 7 in a direction of engaging the movable contacts 
6a with the ?xed contacts 50. Errther. a resetting spring 9 in 
a coil shape is provided for resiliently urging the movable 
contactor 6 in a direction of separating the movable contacts 
6a from the ?xed contacts 5a. 

Further. in a preferred embodiment. a magnetic means 
(not shown) including a permanent magnet and a yoke 
enclosing the magnet is provided about the outer surface of 
the container body 2 so that the yoke will surround the ?xed 
and movable contacts 5a and 6a. The magnetic means 
provides a magnetic ?eld in a direction perpendicular to the 
operating direction of the movable contacts 6a to a space 
where the contacts 5a and 6a are present. 

Referring now to the driving member BB. this member is 
an electromagnetic device. in which coils 10 are wound on 
a coil bobbin 11. A movable core 12 is formed in a columnar 
shape securing at an axial end part an end of a drive shaft 
12a and is disposed within an axial through hole of the coil 
bobbin 11 to be movable in axial directions upon excitation 
of the coils 10. A yoke-l3 is formed in a substantially 
U-shape having a central plate part and both erected end 
parts for externally enclosing the coils 10 at diametral 
position of the coils. An additional yoke plate 14 is secured 
across both erected end parts of the yoke 13. A stationary 
core 15 having athrough hole 150 for passing the drive shaft 
12a is ?xed at an axial end in a central hole of the yoke plate 
14. Further. the drive shaft 124 is provided adjacent to the 
other end thereof with a pair of peripheral grooves 12b 
mutually spaced in axial direction by a distance correspond 
ing to the thickness of the relaying member CC described 
next. 

Referring to the relaying member CC. this member is 
formed with a molding material having an insulating 
property. which material should cause no deformation nor 
damage due to a load of the various springs in the sealed 
contact section AA. auractive force of the driving member 
BB as well as any impact upon later described fusion 
bonding and should be high in bending strength and tension 
strength and still light. Further. the relaying member CC is 
formed substantially in a rectangular parallelepiped. and a 
through hole 16 is made in the central part to penetrate from 
one side surface to the other side surface. This through hole 
16 is formed for passing therethrough the drive shaft 12a of 
the driving member BB. and the relaying member CC has a 
laterally expanding pressing arm 17 for pressing a lever 18a 
of an auxiliary switch 18. In keeping any vibratory motion 
of the pressing arm 17 occurring upon pressing to a 
minimum. it is preferable to a gap between the 
inner periphery of the through hole 16 and the outer periph 
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6 
cry of the drive shaft 12a. In both end portions in longitu 
dinal direc?on of the relaying member CC. there are pro 
vided guide holes 19 extending in the longitudinal direction 
and opened at both longitudinal ends of the member CC and 
along bottom side surface of the member CC while such 
bottom side opening is made narrower than a substantial part 
of the holes 19 opened at the both ends. Communicating 
through holes 20 are made at the innermost positions of the 
guide holes 19 to communicate the holes 19 with the 
exterior. The communicating through holes 20 are disposed 
on the top side of the relaying member CC at positions 
opposing downward ends of the movable shafts 7 of the 
sealed contact section AA. 

In the innermost positions of the guide holes 19. coupling 
elements 21 made of a metal material in a generally short 
river-like cylindrical shape having a larger diameter at a top 
part than at the bottom part are disposed at the innermost 
positions of the guide holes 19 as inserted from their 
endwise opening and guided along the length of the holes 
19. while the coupling elements 21 are so dimensioned as to 
provide a gap of about 0.1 to 0.2 mm with respect to the 
inner peripheral surface of the holes 19 so that. even when 
two or more pairs of the ?xed and movable contacts 15 and 
16 as well as two or more movable shafts 7 are employed. 
any difference in the driving positions of the movable shafts 
7 as adjusted. mounting gradient of the respective sealed 
contact sections AAto the housing DD and molded precision 
of the sections AA and housing DD. such difference may be 
restricted. This is because. in a state where the movable 
shafts 7 are diagonally disposed with respect to the relaying 
member CC, the movable shafts 7 will not be driven in any 
predetermined direction even when the relaying member CC 
is driven electromagnetically with the excitation of the coils 
10. consequent to which there occur an increase in the 
friction at bearing parts of the movable shafts 7 within the 
sealed contact sections AA. and a damage to the bellows 3 
keeping the gas-tightness. which may cause any fatal dam 
age to occur in the sealed contact device. With respect to the 
gap in the axial direction. however. it is desirable to attain 
the minimum required since the movable shafts 7 may have 
to be excessively displaced at the time when the movable 
contactors 6 are forcibly tripped. as will be described later. 

Further. the coupling element 21 is formed to have an 
axial through hole. the inner peripheral surface of which is 
provided at upper portion corresponding to the larger diam 
etered part with screw threads 21a constituting a regulating 
means 2.2. This portion having the screw threads 21a is set 
to have an axial length required for adjusting the driving 
position of the movable shaft 7 as will be described later. and 
the threads 21a are formed to have a su?cient tensile 
strength. In tip end surface of the other smaller diametered 
part of the element 21. a diarnetral groove 21b formed to 
receive a tip end of screw driver for axially rotating the 
coupling element 21 and thus varying coupling or driving 
position of the element 21 with respect to the movable shaft 
7. The coupling element 21 may not be limited to be formed 
by the metal material but any other material having a 
strength similar to metals may be likewise employed. 
The housing DD shall now be referred to. The housing 

DD is to house therein the sealed contact section or sections 
AA. driving member BB and relaying member CC 
concurrently. while the housing DD generally comprises a 
case 23. case body 24 and bottom plate 25. The case 23 is 
formed substantially in a box shape having an opening 230 
on bottom side. while the case body 24 is formed substan 
tially in a rectangular mbe shape provided on two opposite 
outer bottom sides with mounting arms respectively having 
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threaded holes 24a for ?xing of the entire device. An upper 
part of interior space of this case body 24 is partitioned by 
a horizontal partition 24b and a central vertical partition 24¢, 
a journal hole 24d is provided in the center of the vertical 
partition 24c for bearing an upper end of the drive shaft 12a 
of the driving member BB, through holes Me for passing 
lower ends of the movable shafts 7 are made in the hori 
zontal partition 24b at both side positions of the journal hole 
24d. and two vertical projections 24f are provided to extend 
from the horizontal partition toward bottom side opening. at 
positions for suitably positioning the yoke plate 14 of the 
driving member BB. A bottom plate 25 having threaded 
holes 250 at respective corners is to be ?tted to the bottom 
side opening of the case body 24. 

Next. assembling sequence of the foregoing constituents 
shall be referred to. First. as shown in FIG. 1. two sealed 
contact sections AA are assembled in the case 23 and ?xed 
therein in a state where elastic members 28 are interposed 
between an inner surface of the case 23 and the container 
body 2 of the respective sections AA for absorbing any 
dimensional tolerance. Thereafter. the case 73 and case body 
24 are coupled to each other through a joining means which 
comprises screw members or such ?tting members as plate 
springs. E-rings or the like (not shown). Then. the drive shaft 
120 of the driving member BB is passed through the hole 16 
of the relaying member CC. such ?xing metal ?ttings 26 as 
E-rings or the like are ?tted to the peripheral grooves 12b of 
the drive shaft 12a above and below the relaying member 
CC. so as to prevent the drive shaft 12a from being separated 
from the relaying member CC. The coupling elements 21 are 
inserted into the guide holes 19 of the relaying member CC 
from the endwise openings of the holes. with the smaller 
diametered part of the coupling element 21 disposed in the 
bottom side opening of the hole 19. 

Next. in a state in which the top side tip end of the drive 
shaft 12a of the driving member BB is inserted in the journal 
hole 244' of the case body 24. the coupling element 21 is 
axially rotated to a proper extent for meshing the screw 
threads 21a of the element 21 with the screw threads 7b of 
the movable shaft 7. so as to screw the element to the 
movable shaft 7. In this state. the drive shaft 12a is urged 
down by a jig (not shown) to a predetermined position. with 
the two projections 24f in the case body 24 used as a 
reference. at which state the coupling element 21 is axially 
rotated until a closed state of the ?xed and movable contacts 
50 and 6a is reached. with the screw driver (not shown) ?tted 
in the groove 21b of the element 21. so as to adjust the 
driving position of the movable shaft 7, the jig is then 
disengaged. and the auxiliary switch 18 is ?xed to the 
housing DD at a position where the lever 18a is depressed 
by pressing arm 17 of the relaying member CC. 

Next. the driving member BB is incorporated into the case 
body 24. That is. the yoke plate 14 including the ?xed core 
15 is ?rst inserted into the case body 24 with its projections 
24f used as the reference. then the coil bobbin 11 with the 
coils 10 wound thereon and the yoke 13 are sequentially 
incorporated. and the movable core 12 is ?xed to the drive 
shaft 120. With a stepped part 124: provided to the drive shaft 
120. the core 12 may be reliably positioned and ?xed with 
respect to the shaft 120. Elastic springs 27 are ?xed to 
bottom side of the yoke 13. so that the driving member BB 
as a whole maybe positioned with respect to the case body 
24. 

Finally. the bottom plate 25 is ?tted to the bottom side 
opening of the case body 24 against resilient force of the 
springs 27 of the driving member BB. the screws 29 are 
fastened into the threaded holes 25a and further into other 
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8 
threaded holes than the holes 24a of the case body 24. and 
the sealed contact device can be assembled. 

Further. the operation of the sealed contact device shall be 
referred to. As the coils 10. are excited. the movable core 12 
is attracted to the ?xed core 15 to genm'ate a driving force. 
the drive shaft 12a ?xed to the movable core 12 is driven. 
the driving force is transmitted to the relaying member CC 
?xedly coupled to the drive shaft 12 by means of the ?xing 
metal ?ttings 26. the ends 70 of the movable shafts 7 are 
driven by the driving force larger than the resilient force of 
the resetting springs 9 through the coupling elements 21 
disposed within the relaying member CC. and the movable 
contacts of the movable contactors 6 are engaged with the 
?xed contacts 5a. At this time, the pressing arm 17 of the 
relaying member CC is to release or press the lever 18a of 
the auxiliary switch 18, to actuate this switch. Thereafter. the 
resilient force of the contact pressure spring 8 is additionally 
applied to the movable shafts 7 to push these shafts 7 by a 
predetermined overtravelling component. 
As the excitation of the coils 10 is ceased. the movable 

contactors 6 are caused to reset due to the resetting force 
resisting against the contact pressure spring 8 and so on so 
that the movable contacts 60 are separated from the ?xed 
contacts 50 and. at the same time. the movable core 12 also 
returns to the original position through a resetting action by 
a predetermined distance until it collides with the bottom 
plate 25 of the housing E to be thereby restricted. At this 
time. the pressing by the arm 17 of the relaying member CC 
with respect to the lever 18a of the auxiliary switch 18 is 
reset or released. and the auxiliary switch 18 operates in a 
direction opposite to that upon the contact engagement. 
Further. the are generated between the contacts upon the 
resetting is sui?ciently expanded towards both ends of the 
movable eontactors due to an action of magnetic ?eld of a 
well known magnetic means (not shown) so as to be 
distinguished. 

During such a series of actions. the coupling elements 21 
are actuated in such manner as will be explained in the 
followings. First. the coupling elements 21 are biased back 
to the sealed contact section AA side by the resetting spring 
in a period from the excitation of the coils 10 to the 
engagement of the movable contacts 60 with the ?xed 
contacts 5a. and by the resetting spring 9 and contact 
pressure spring 8 in a period of the overtravelling after the 
contact closing of the movable and fixed contacts 6a and 5a. 
With this arrangement, the coupling elements 21 are pro 
vided to have a constant positional relationship to the 
relaying member CC. 

Next. references shall be made to a tripping operation 
against the fusion welding. in particular. a slight fusion 
welding caused upon occurrence of a fusion between the 
movable contacts 60 and the ?xed contacts 50 due to any 
excess current load or excessive rush cm‘rent. As the fusion 
welding of contacts takes place, the movable contactor 6 
carrying the contacts 60 come into a state where they are 
secured as fusion-welded at one or two points to the ?xed 
electrodes 5 carrying the ?xed contacts 5a during the 
excitation of the coils 10. If the excitation of the coils 10 is 
ceased in this state. the movable contactors 6 become about 
to reset with the biasing force of the contact pressure spring 
8 and resetting spring 9 here made elfective but cannot be 
actuated as being secured to the ?xed electrodes 5. and the 
movable shafts 7 tend to stop after a resetting only by a 
stroke of the overtravelling. At this time. as the arrangement 
is so made that the movable shafts 7 are coupled to the 
coupling elements 21 to be indirectly connected to the 
relaying member CC. drive shaft 12a and movable core 12. 
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the kinetic energy converted from the spring load energy at 
the time of the overtravelling as a result of a displacement 
of the movable shafts 7 from the maximum overtravelling 
state to an overtravel-free state is made 10 to 20 times as 
large as that in conventional arrangements in which the 
movable shaft only displaces independently without being 
coupled to the relaying member CC. because of the mass 
increased by an extent less than that of the relaying member 
CC while it depends on the shape or material. Consequently. 
the contacts mutually fusion-welded can be separated in a 
moment by such kinetic energy. 

In FIG. 6. there is shown another embodiment of the 
present invention. in which the arrangement is made to be of 
a single pole comprising a single movable shaft while the 
foregoing embodiment is of the two pole arrangement with 
the two movable shafts 7 employed. In FIG. 6. substantially 
the same parts as those in the embodiment of FIGS. 1-5 are 
denoted by the same reference ?gures. and the aspects 
different from those in the embodiment of FIGS. 1-5 only 
shall be detailed. 

That is. the relaying member CC in this embodiment is 
formed in a disk shape. the guide hole 19 is made in the top 
side of the disk CC to have upward opening the width of 
which and a bottom part of which is smaller than an 
intermediate part. while this hole 19 is made to communicate 
with the exterior at least on one side. In this hole 19. the 
coupling element 21 for coupling thereto the movable shaft 
7 and provided with the regulating means 22 is disposed. and 
this coupling element 21 is forming a screwing part rotatable 
about the movable shaft 7. Further. the drive shaft 120 is 
secured at upward end to the relaying member CC and is 
provided at the other end with the diamelral groove 12d for 
the positioning of the tip end of the screw driver. Thus the 
drive shaft 12a is positioned coaxial with the movable shaft 
7 when the latter is coupled through the coupling element 21 
to the relaying member CC. 

Referring to an assembling sequence of the present 
embodiment. further. the coupling element 21 is ?rst 
inserted in the guide hole 19 from the externally communi 
cating side. with the larger diarnetered part of the element 21 
disposed on the top side of the relaying member CC. and the 
thus inserted coupling element 21 is positioned in the center 
of the membm' CC and is then secured in position by an 
adhesive 30 or the like. The relaying member CC is then 
rotated by a proper extent and the coupling element 21 is 
screwed to the movable shaft 7 through the screw threads 
21a and 7b. Placing the tip end of the screw driver (not 
shown) in the groove 12b at the other downward end of the 
drive shaft 120. the shaft 120 is rotated until both contacts 
5a and 6a are closed so as to ?x the relaying member CC 
with respect to the housing DD at a predetermined position. 
with the jig kept in the state of being held. thereafter the jig 
is disengaged. and the movable shaft 7 and coupling element 
21 are secured to each other by means of an adhesive. laser 
welding or the like. Then the auxiliary switch 18 is ?xed to 
the housing DD so that its lever 180 will be depressed by the 
pressing arm 17 of the relaying member CC. 

Thereafter. the driving member BB is to be assembled into 
the case body 24. such that the yoke plate 14 carrying the 
fixed core 15 is ?rst ?tted to the bottom opening of the case 
body 24 with its projections 24f used as the reference. the 
movable core 12 is secured to the drive shaft 120 at a proper 
position by means of the screwing or adhesive. and there 
after the coil bobbin with the coils 10 wound thereon and the 
yoke 13 are sequentially assembled. Thereafter. the same 
assembling as in the embodiment of FIGS. 1-5 is carried out 
and the sealed contact device can be thereby assembled. 
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10 
In either one of the embodiments of FIGS. 1-5 and FIG. 

6 of the sealed contact device. the movable shaft 7 is made 
adjustable in the driving position by means of the adjusting 
means 22 provided to the coupling element 21 and is 
coupled through the coupling element 21 to the relaying 
member CC which is connected to the movable core 12 so 
as to increase the mass. so that the kinetic energy converted 
from the energy of the contact pressure spring 8 and reset 
ting spring 9 is made larger. the contacts involving slight 
fusion-welding can be tripped. and the contact opening and 
closing characteristics can be improved. 
While in the sealed contact device in the embodiment of 

FIG. 6 such direct adjustment of the coupling element 21 as 
in the embodiment of FIGS. l-5 from the side of the 
movable core 12 cannot be made because of the coaxial 
disposition of the movable core 12 and movable shaft 7. the 
driving position of the movable shaft 7 can be adjusted by 
rotating the relaying member CC carrying the coupling 
element 21 provided with the screwing part rotatable about 
the movable shaft 7 made as the center. by means of the 
screw driver (not shown) placed in the groove 12d made in 
the drive shaft 12a. 

In either one of the embodiments of FIGS. 1-5 and FIG. 
6 of the sealed contact device. further. the adjustment of the 
driving position of the movable shaft 7 causes the screwing 
position of the coupling element 21 to the movable shaft 7 
only to be displaced and the position of the relaying member 
CC displace in the axial direction of the movable shaft 7. so 
that me positional relationship between the lever 18a of the 
auxiliary switch 18 and the pressing arm 17 of the relaying 
member CC is not changed. and the arrangement can be so 
made that the mounting position of the auxiliary switch 18 
needs not be modi?ed. 

According to another feature of the present invention. 
there is adopted an arrangement in which any are generated 
upon the separation of electrodes and expanded in inverse 
direction can be restricted from causing any trouble to occur 
in the electrode opening and closing characteristics. 

In FIGS. 7-14. there is shown another embodiment of the 
present invention. in which the sealed container 101 of the 
sealed contact section AA is arranged to de?ne the gas-tight 
space by means of the container body 102 formed into a box 
shape having an open side with such heat-resisting material 
as a ceramic material. The bellows 103 are formed with a 
thin metal tube that is corrugated. The lid 104 is made by 42 
alloy or the like and has a central through hole 104a and a 
ventilating hole 104k disposed at a proper position. and the 
bellows support 106 is provided with a ?rst bearing 105. 
That is. the lid 104 is joined to the container body 102 so as 
to close its open side. while the bellows 103 is gas-tightly 
joined at one end part to the lide 104 to be held by the 
bellows holder 106 and at the other end part to the movable 
shaft 110 later described To the inner side of the lid 104. a 
planar insulating plate 107 made of such heat-resisting 
material as a ceramic material is ?tted for protection of the 
lid 104 from the arc. 

While the gas-tight space in the sealed container 101 is 
formed in this manner. the gas mainly consisting of hydro 
gen is charged in the interior of the container to be about 2 
atm.. for example. through the ventilating hole 10417 and 
therafter the ventilating hole 104k is sealed. The ?xed 
electrodes 108 provided in a pair are formed by copper or a 
copper alloy material, for example. substantially in a colum 
nar shape provided at the center part with a ?ange 108a and 
at one end with the ?xed contacts 108b secured. while these 
?xed contacts 10Gb may be formed integral with the ?xed 














